Lithium: modification of behavioral activity and brain biogenic amines in developing hyperthyroid rats.
Daily treatment of neonatal rats with 1-triiodothyronine for 30 days increased locomotor activity as well as the synthesis and presumably, release of brain norepinephrine, dopamine and 5-hydroxytryptamine. Whereas administration of lithium carbonate (60 mg/kg) to normal rats for 10 days, beginning from the 20th day of age, produced no significant effect, this antimanic drug significantly decreased the observed increase in spontaneous locomotor activity in l-triiodothyronine-treated rats. Lithium treatment in normal rats increased the activity of striatal tyrosine hydroxylase, but produced no significant effect on the endogenous levels of norepinephrine and dopamine in several discrete brain regions examined. Lithium, enhanced deamination of catecholamines as evidenced by increased level of 3,4-dihydroxyphenylacetic acid and monoamine oxidase activity in normal rats. The activity of catechol o-methyltransferase was decreased to 82 and 59% in midbrain and crebral cortex of normal rats, respectively. Furthermore, chronic treatment with lithium increased endogenous levels of tryptophan, tryptophan hydroxylase, 5-hydroxytryptamine and its metabolite, 5-hydroxyindoleacetic acid, in normal animals. In contrast to the effects seen in normal rats, admininstration of lithium in l-triiodothyronine-treated animals significantly decreased tyrosine hydroxylase as well as dopamine and its metabolite, 3,4-dihydroxyphenylacetic acid, suggesting that this antimanic drug reduced the synthesis and turnover of dopamine. However, the steady-state levels of norepinephrine were raised in hypothalamus, pons-medulla, midbrain and striatum of lithium-treated hyperthyroid rats. As seen in normal animals, lithium in l-triidothyronine-treated rats increased trytophan, tryptophan hydroxylase and 5-hydroxytryptamine levels, but decreased the concentration of 5-hydroxyindoleacetic acid. The results show that the suppressed behavioral activity seen in lithium-treated hyperthyroid rats may be associated with decreased synthesis of norepinephrine and dopamine in the brain. Finally, the effects exerted by lithium on the brain catecholamine metabolizing system of young hyperthyroid rats were not similar to those seen in normal rats of the corresponding age group.